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if -r * > a ^ n y >• it vis t? 5 . 

[00 1 5 ] 

s $ mm* ti l*^o 

jifSUli, #f8«B©3i7fcS&£Mi* 5 0 0~ 6 5 0 ty^-h;K?)SIli, SH< 
« 5 5 0~6 2 0 ty^-h/l/OSieifcS6Si*fiSt**4K5. 
[00 1 6 ] 

X tt * A * >14 * "7 U > a (coumarins) : **>f / f */'J y>i(«*tf»tXJl/* 
n - ^5 >«) ; 7-9 s *-y>x>« ; *7 : 7X5^ h >S : ~>*>£S 

; i-7t/ym ; + ; 7 V\ 7 9 * > XI* * > M<o X V ft * * > 1i%iK%k 

IfAftvtt^-^'J^I ; 7f + ^>f >i ; t7h7^?AS; 7X5^ h>S ; 30 
Wym ; 9 L 7v ? >« ; i?**Wym ; 7 v\ /y^fyxii^ySo^'Jii^^v 

[0017] 

- #:cD4#jh : 
[ft 1 ] 



(C 2 H 5 ) 2 N 

**TU, Ka(Sandoz)*»6I?gJnT^«7'J iJ7> FYxn-B 6 G L I 
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lit 2 ] 

NH 




(F2) 



%%L. 7n5#tt(ProlaboK 7)1 F L> ^ f-tt (Aldrich)Xtt * ^ n * x ;WS *± (Car lo E 
rba) ft^I5l^tlT^5, ^^■>.;^lD-2Xtt*-7S>0, 

4 , 4 '-(-f 5 F tf X (N , N -S?^ ^ )V7 - U / F n * P 'J F-CAS No. 2 

465-27-2 ; 

£ m If Z> £ tid'T'tS, 
[0018] 

lit 3 ] 




jfAsn-c^Ttiw i ~ i ocRig?, # $ l < a i ~ 4 commm?*^? 

• 7 U - ;!/ X (± 7 U - ^ 7 )V * )l m T? % o T > 7 U 6 O^SIIgf %W I 
, 7;l>*;i/S*M~4©Kj?tiI?£WL;7'J-;i'S#, '>4< tfe-OAayyjg^t' 
iI?nt^TU<, fttf/Xtt'>ft< tt-C\f nI?Rtf/Xti'>S:< 

; 

-OAay^If fI«i«nT^TfeJ:<, & tf / X tt '> * < H-O^TQllfR&V 
Xt± / >ft<i:fe-^'\7 1 nlI^^Wr5S^S^$n5*>Rt;/X(iJfA^nTV^Tfc t }: 

iff s l < it i ~ 4 <Dmmm?z%? %'p% < 

fllSJnt^Tt <fc < ; 

r 3 so*r 4 tii5i-i?feSftoT^Tfe<t<s * as jr ? x « i ~ 4 ©kjrjr?*^*" s 



(14) 
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f^SL ; 

J: < , R If / X « '> * < fct-O'Nf nS7SIJ : /XS / >*< £&-co/\xnli?;S;J§*# 
«Xtt»8«©7;i'*;H ; Aayvif ; ?k n n ? £ Si L ; 

X It : 

• '> & < t fe-OAny>Hf T*Ii?nT^tt<t:<> R tf / X « '> & < ti- 
ffiAS tlT VT cfcW 2~1 4<D^flilI?£*-fS7;l'^-;l'«s X& 1 ~ 1 4CD^H 

, i~4©KigII?£WtS'>&< £&-o«iItfXii#fttf£>75y7;i/*;l/« ; '> 
t-©(itXii»S«07;i/*/i/itl»?nt^Tt<l;v\ 5-X«6li<DffilUI* 

» 

• '> & < i:t-«>'N'ra|I?&0 : /X« / >&< t & - © ^ -f n £ fi f$ t 5 If 
- co 7 ;i/ * ;i/ 8 s X '> & < tfe-©ADyyl?ff «?tiT^tfcJ;^7y-;H( 

ixttr^fll ; 

• i> * )\y # =. ;i/ S ; 

** t , 
atioxa i i:f l < ; 

[00 1 9 ] 

/ 7>*-^a. 7;F(-N-co-)RtfA/H^->;i/(-o-co-xa-co- 

[ 0 0 2 0 ] 

7lH?Tl^fftt^TtJ;<, Xtt»JRH?tf»ASnTVTfeJ:i^ i~i 0<D%. 
mm"Ps t#tci~6©j^^il?, !fH<tti~4©Klll?ttt57;l/^;H; 

• tllf SJR&tf /XttKJRJR?* Rtf /XttSJRfttf/XttRSRS? 

y s> / , -f 5 v v / , ^s^f'/n, -< = ^ v y *> l , ^yjy, e * 7 s> / > t^* 
yy, t**D % tfvyaxah'J/ynioiisi ; 
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[ 0 0 2 1 ] 

4oT^T*xfc<x WfcjJcfcJK?* C , -C , o, #tb<ttC 1 -C 4 7>l/*/HiXtt7 
'j-;I/7;l/ + ;H%iL> Wt7U-;l/»tt6©«JRJR : f*WU» 7)V*;H!ii~i 0 
CKIgf> £F $ L < ti 1 ~ 4 ©^ISf^ttSo 

*»W©WfJft-*«ilB«fc*^T x R , Rt>*R 2 «(ilSl-T-tS*c.TV^Tt<fc<, 
7k*IK : ?:ia«#X«# i fttt®C I -C 6 7 : F n *->;HTi«J hT^T 

fe «fc c 2 - C 6 7 ;!/ * ;b S ; 7;/Xtt7yt-')AS?:l#'r5C 2 - C 6 7;b*;H 
; c 2 - C 6 t uuT fr*A>m ! »!RS?XH:»*® ; ?*a» , i"*2l(«IAHrxX7 L 7l')a« 10 
IfASnfcC 2 -C 6 7 : 5?#8eS, 00 * {f 7 x x ;!/ , ^y«;*Xli 4-^f;V7 

^A, t! ^ 5 ^ / x * ;]/ * a , t/l/^'jy, if 7i/nXtt h U 7 , /niT'« fi> < £ t> - 
© C , - C 6 7 7l/*;l/Xfi^ffffleST?HiS6*nTVTt>J:V>feO*^-ro 

L < (i, R,RtfR 2 Slil- , etS4oT^TtJ:<, TfcJRJI?, fi8ttXtt# 
8SOC, -C, 7;H;H, 09 * t£ * ;K x ^ ;K n -7 ^ ;l/ X & n -7 a tf ;l/ 8 ; 2 - 
t K a s/ x ;l/ ; 7* + ;H l J^f^7>*-')AXii7;l'*;i/F l Jif-/l'7y ; e-^ 
Alt, 7;l/*;Htfll«oc 2 - C 6 T^ + ^SfJSto ; W)7fr*A'*?A/7 
;yxtt(-> , )7;^;i/xfii/7 = /iT- > 7;i'*;HA , ii«oc , - c 6 7;1/ + ;Ht? 

fe5t©;-CH 2 CH 2 C 1 ;-(CH 2 ) n -OCH 3 X(i-(CH 2 ) n -OCH 2 CH 3 20 
Tntf2~60eiOiaf$5feO :-CH 2 . CH 2 -OCOCH3 ;-CH 2 CH 2 C 
0 O C H 3 ^Sto 
[ 0 0 2 2 ] 

» f L < It . R, ft R 2 S £ 1^ - T* & g £ o T <^ T £ # , &£L<t,tm-ThK> 

r , ft tf r 2 s it m - t* t m & o r v t t «t < > e a y s>/ , 3 -7 5 / tf a y 5; / „ 
3-(->^f;i/)7 5y(fDUi/V > 3-(>'J^f ;v)7 5ye ny 2 , 5 -v * tf 

5 -(tert-7^7l/)- 1 H-fcf^Vn, 1 H-lf^'/oXtt 1 H-l ,2 ,4-h 'J 7!/n|OS 

R,RtfR 2 ittH-7tR49T^TU<, # © a£ ( I ) ft tf ( I I): 
[ft 4 ] 



[±5£*, R ' fit**®?* Xtt C , -C 3 7M*i. -CH 2 CH 2 OH, -CH 2 CH 



[ 0 0 2 3 ] 

•f£m$tfXti#&tt<D7 7l/*;VS£Si-ro 

R 5 «»»#*JlStt*1.'T*&S*£* WfUfctt* R , fttfR 2 ISTMSnfcSfclK?* 

m Elicit, R 5 lttH-TfeS49Tt>tt.J:<, *«fi? ; I«ttXli»a«OC , 
-c 4 7;i/*/uS;-o-R 5 , t* R 5 , it » © c , - c 4 7 >im*m? $><o I - R 50 




2 O C H 3 



40 



(16) 
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5 2 -0-CH 3 t*R 5 2 tfil«oc 2 -Cj7;b**i*«tto;-R s 3 -N(R 5 4 
) 2 T- R 5 3 tftl«OC 2 - C 3 7 * * * S * S L , R 5 4 SH-TtaftoT^TfeJ: 

S6fc#£L<tt, R 5 (i7KIISf%Ito 
[ 0 0 2 4 ] 

»So-***«fci8v^T, Raattra-TffcSftoTi^TfeJ:^ 7k it M ? ; it 81 « 
Xtt»8«<oc, - c 4 7 ;V*;H ; -XT, xiCttX, *fSXtt7-yfSJgi?£S-r&<7); 
-R 6 , -O-R e 2 T*, R 6 , ^Ii«oc 2 -c 3 7;l/*>l/«** R 6 2 
*m?$>(D :-R 6 3 - N ( R 6 4 ) 2 t'R 6 3 7b<ttiItttDC 2 - C 3 7i^;H^SL, R 6 
4 li^-T-feS4^T^TfeJ:<, 7ks!ISK?Xtt7<3 L *»£S-ffccr>;-N(R 6 5 ) 2 t? 
, R, 5 ttH-?ta4oT^TU<, *m&?X&femtt<D C 2 -C 3 7 
att<0;-NHCOR 6 e R M tfC , -C 2 7***1, C , -C 2 ^Dn7;l/ + 

* a -r t> o ; »-r 6 ? -nh 2 x tt - r e ? -nh(ch 3 ) x tt - r 6 ? -n(ch 3 ) 2 

X tt - R 6 7 "N + (CH 3 ) 3 X tt - R 6 7 "N + (CH 2 CH 3 ) 3 7* , R 6 7 tfC, -C 2 

ft fc , cne.©R 6 Ilii-t'tSftoT^TtJ;<, 7k sit if X tt * f- to X tt x 
[ 0 0 2 5 ] 

RjRW'RdClL, tn^Ollii-T'felSotV^Tt 4< , *T fU tt , 7k H fi 
Xtt l ~ 4 ©KJRS?**-r*7;l/*;I/», fcfc* « »SL<tt, R 3 

ft tf R 4 tt 5 ^ (c 7k X JR ? £ g -T o 
[ 0 0 2 6 ] 
± 3i L «fc -5 t , X (4 : 

• '> ft < ^k-cD^rnSC?, <!> ft < ^ t-O'Nf nl?5;aj|t 5'>4 < £ — 

© a , & / x f± '> * < fct-oAny>f ?Ti««n**>Rtf/xtt»A*nTi«>T 

t.J:V^«il*Xtt»ft«Tl~l 4©SIIf ^WtSJA^/l/i, Xtt 2 ~ 1 4 CDi^fS 

S?*St57iH-;i/l ; 

• 4> ft < iik-C^ny^H? ; '> ft < ^t-O^xalf^-rj-S&^nT^TfcJ: 
i~4(D^*^^^wr?>'>ft<t ! £>-Oit^«Xti»«47<<7375y7;l'*;l'»s l 

~ i 4©KHii?^w-r?. / >ft< fcfe-©a««xtt»tttt<D7;i/**»'eiiJii*nTv^ 
Tt>ii\ 5-xii6 1©a«Sl; 

— <D 7 * * * S , X tt '> ft < tfe-OAnyyif T*gft?nT^Tt> j:^7'J-;H( 
«), l ~4©KJRK?*W , r57;l/*;l/*TltHbTV'>TfeJ:v->IB#Xttlfl6^035S 

*sx«-7?#&s ; 

j&t, xat4-x{±«a©*^*>«nsf«rS^Rrt6T*ifes c t^^^nso 

[ 0 0 2 7 ] 

J:^T, Xtt, If«Xtt»8«"Pl~l 40«jRB?4St*7;l/*;H, Xtt 2~ 

Rtf/Xlij>4< H-©^f nB?4ij*t*-XSaROi, fttf/Xtt 7 y X 
XttttJRIR?-Pll»«n*^Rtf/XttffA*nT^T«>J:v>. 

coioit LT, W fc K a * s/ ;!/ , 7;l/a*->(StC, -C 4 7;l/*;Hi<£>RS ; & 
St5), 7 5 7, 7>^-^A, 7 5 H, * * # - )l ft Xf f) to # * > * 8 (- C 0 O -X tt 

-o-co-)f, &ic7 >i*>i* *^M<om*ii-? z> $><D*mif % c tttv z % 0 
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tt C , - C 4 7 ;!/ * ;b S , jf? S L < £ * ^ ;l/ T* h r> X <fc ^ . 
[ 0 0 2 8 ] 

ffl <D ^ M tc 33 ^ T , Xili, /Nny>B?, Xlt'P%<t>t>~<D'\7-uM>?% : Gt%> 
i~4©RiRjR ; f*wr*^*<i:fe-oita*Xtt^ft«©7 , 5>'7;l/*;l/»; i~i 

4<DSig?, #K 1-1 OOKII?, »^L<(i l~4«DKiI?^tt5'>%< t 
fc-©«*^Xtt#«tt®7;l> tlTt^T fe <fc W -I'S^Va, If^'/a, 10 

h'j7->vxii^ i J>'Va©5-x(i6ioaiii^sto #$l<h:8[ 

[ 0 0 2 9 ] 

ffi© 01^14^ fcv^T, xm, '>ft < t t>-(Dmm%.v /xummm^Rif/iL&'ptj: 

XBTi't-'i'AD^jf A?tlTV^tti<, 1-1 OOSIgf, »H<lil-4 
t*B»S nr^T fc * «J -;HS (SO. i~4©KJRH?**'TS7;i'*;i/*-ei*HL 

T^Tfe«fc^»^X«lfli^O-»S«*(«ffcl 0-1 2«SISf%St5feO> X 
Ii^fll(1f!c6 00^11f ^Wf5t©)?:ato 20 
[ 0 0 3 0 ] 

gill, j?IL<(i7i-)H(J 1,2, 1 . 3 X It 1 , 4 fit , £ L < «: 1 , 3 & t>* 1 
JffiOg^^fMt, CR 3 R 4 SKtS^bTV'»*Ci:*E , r / <tTf**o 1 , 4 ffi K *5 
tfS*g££:fi-LT*££L/-;:7xx;l/gtf, -Xtti:©S«S£ffi*LT^5ft6>fcf, U 
XttCft60i»S(a)li. #1: L< fiC R 3 R 4 lO-OtSLT, 1 ,4{fttC{fcBL 
T^So 1 .3ffilci5«**»**^UTlS^Lfc7x^;l/S3y, -X ti- Ofi»S*fi«f 
LT V* ft 6 tf » cnxiitn^©|^l(g)ii, »SL<liCR 3 R 4 8©-oK:*tL 

S^-^SSe-pfeS-Sr-^Kfe^T, *nii. »H<lilPi^T*!), #*S£(-Tft 
t>-52O©a!l0S^©K*), X«7;H;H> »SKIiCH z XliC(CH 3 ) 2 SO 30 
&©T*lliP.8i5Jtgft 2 OC7 i^;H^Wt5. fc? £ L < «: , 3? « MM it B St * Z ffi it b ft 
^ o WE - 5?* fle*tt4,4 , ffifc:fett3*S£ , *rt'UT\ CR 3 R, itl^Ul^C 

* ib f ^ # * § o 

[ 0 0 3 1 ] 

M®%xm<DmtLTlt, 1 - 1 3©*JRJR ; F** i r5*»«X»4»S«07;l/* 
;H V tflj* tf 7 x^b>, 7ntfU>, -Y y 7 a M V y „ n-7^b>> 

l/>SD''\*->l/> ; 2 -t Fo + ->7'Dlfl/ySO"2-t KD*V-n-7f l/> ; -C H 
2 CH 2 OCH 2 C H 2 1 , 6 -S? x * * - d -V ^ X b - /t/ , -CH 2 N + (CH 3 ) 2 
C H 2 -CH 2 CH 2 N + (CH 3 )2-(CH 2 )6 N + (CH 3 ) 2 -CH 2 C H 2 -•» C 
0-CO-, 3 , 3—77 f;Hyfl/y, 2 -7 -fe h * x =f- V y , 7*f ,2 ,3 ,4- 40 

57. 7yt;H, */l/# = /l/Xtt#rt>#*5'/l>), Rtf/Xfi-XttlSSoSSR&tf 
/XttKJRB^TBlftSnS^Rtf/XttifA^nfeC, -C, 3 7;l/4rU>»;-CH = 
CH-; l,4-7i-l'>, l,3-7i-I/y, 1 ,2-7i-l/y, 2,6-7;l/*n^> 

-tfy, 4 , 4 * -e 7 i - u >> i , 3 -(5 -7 T-fr^y-gy), i , 2 -trx (2 -7 h * s/)^ 

>-t?:/. If 7 (4 -7 x x;l/)7 * 3 , 4 -£ JR S 7 ^ R tf 1 , 4 - If 7 (7 5 H 7 * /I/ 

lilKol, Rtf /Xtt-Xtt*»07;l/*;l/»T*B»*ftfc3?*«X«::5$*fli» : ffl 
isicl, Hitf^yj'y, x& 2 , 6 -ex e y -7>, -r 5 

Xli h 'J 7 S ^A^'f So 50 
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[ 0 0 3 2 ] 

★ sswotfjeofssnRaifcfcvT, xa> ia«xtt»8«oc, -c, 3 Tjv^tis 

;-CH 2 CH(OH)CH 2 -;-CH 2 CH(C l)CH 2 -;-CH 2 CH 2 -OCOCH 2 
- ; - C H 2 CH 2 COOCHj-I RaffKi«OC 2 -C 6 7;V*/H**l, Rbtfl 
IIECC , -C 2 7;V + ;H^8t-R a-O-R b-; R c C 2 -C 9 
Rd#*SSfC?XI4C , - C 2 7***l*il, R e^C , -C 6 7/l/*;H?:It-R 
c-N(Rd)-Re-: R f I8«OC 2 -C 9 + Rg«S£L<«|5]- 
T?36 D , C, -C 2 7/l' + /H*iU RhSiII«OC,-C 6 7***I*at-Rf- 
N + (Rg) 2 -Rh-;-CO-C0-5:St„ 

[ 0 0 3 3 ] 10 

Xtt, ^OS : 
[ft 5 ] 



on) 



[± S4> , R iS^R j iii-T'feS6-3T^tt E H <D C , - C 6 7 ;l/ * ;!/ S * 

«*] 

<D r « CD B H © , 1 ~ 1 4<Dm.mm?. WK1~1 0 <D K is ]g ? , »^L<ttl~4cDK 20 

(c S t f 5 o 

X tt#© : 

[ft 6 ] 

CH, CH, jCH 2 ) 2 (CHjJj {CH^ fCH 2 ) 3 

HN^N NH HN^,N NH HN^N^NH 

H 1 HI II I 

N^N N^N N^N 

OH OH OH 

CH, CH 2 <CH 2 ) 2 |CH 2 ) 2 {CH^ JCH 2 ) 3 30 

HN^N-^NH HN^N^-NH HN^N^NH 

N^N Nv^N 

NH 2 NH 2 NH 2 



HO 



CH, CH 2 
HN^/N^.NH 

.N-. 



CH, CH 2 



|CH 2)2 |CH 2 ) 2 
HN^hk^NH 

I T 
N^N 

HO'^ s ^ N ' v - X ^OH 



(CH^ |CH 2 ) 3 
HN^N^NH 

N^N 

HO 

OH 



40 



OH 



50 
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lit 7 1 




[ 0 0 3 4 ] 

c ti 6 <o » ft fk £ » © - )K 3-t * t , y " it%mxitm®T-*>&m?o ^ < o 

t*X;l/77-H> - h7-FS, *X7r-hS, »J > H ?J< fg , Z**U>M, K & 

•tr * - hi % (F'J)^DD7t^-hS, ^y7*-77t?-H, ^nif^^-h^, 

t-hS, X^->7 v --h«> 7 * * - h 8^ ?;H7-h«, 3 5 - h * » h 7 - 
^> > /7-hfiRtf^f;l'Xti7$7i^Iit5iSft:> 7iP + ;VX;l/7 7-h 

» * b < tt x 7-*>YSI^-T'feiSot^Tt ^ to > X /U 7 r - K *h 

7,/l/77-FS0lhX;l/77-F*51i;jn5, 
[ 0 0 3 5 ] 

gftt, «E»n a^a < i: fe 2 t?* o , £ < £ fcM{fc£toic#£f 5 13 * * y m.ffi <o 
c n e> © ft £ to (i , W, i x 8 1 is v T s h ;b X ;l> * - ;P X fct ^ 9 > * ;I> * - ^ S © » 

a -vf n u yotyi/ati, KMS £*f £ Kl i ^ ;l/ S 5 2 ©1518 t? S 

o 

n & o 
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[ft 8 ] 




10 

t±S*, R,., R z &tf R 6 tt±i6LfcH«©«i»** , r*] 
[ 0 0 3 6 ] 

tuESA^^j^^ «r*-T 7;l/r H Kfcfgffl L, Affile SEv> , -»StB 

K£nfc£5&^«&afc:<££cn£>7j<fRII : ?©B$!£, sngf^T^t^tt^t 

t § o 

*HWttS4256458^fcIE«£nfc£jaffitf*1$te#Ba£tl5. 20 
[ 0 0 3 7 ] 

lli%~20li% 1 tlCO. 05li%~l 011%, »IL<80. lli%~5 
ii%T**5. 
[ 0 0 3 8 ] 

# fg Bjl « , '> & < fe 1 me q/g©«#&g£WrS'>&< fcfe-0*^-*>tt*U 
[ 0 0 3 9 ] 

*«nu{tfiJti»5Af'tyttf y^-s, ^{cg^if-N^g^^3 3 7 3 5 4^-. & a ft 

ffJS 2 2 7 0 8 4 6 §, ft B ft ft £ 2 3 8 3 6 6 0§ s ftB^ffFlg 2 5 9 8 6 1 1 {A 
B # fF SI 2 4 7 0 5 9 6#fttfftB«fflFSi2 5 1 9 8 6 3 f t£t S tlTV^S t ©i> 61 

tissues ate * o sits tiffs, mitt. S2g > sg3»&tf/xt±sg 4 

-iWlCifflSnSA^t^tt^UV-li, 8 5 0 0- 5 x 1 0 6 > jflKB^l 0 
3 ~3xl0 6 OSI«»fi^tt5 o 40 
[ 0 0 4 0 ] 

<ltl6tt^»l©4iai»1?*»), «pfc, fAI#1^ 2 5 0 5 3 4 8 ^at5fi,I^W^2 5 
4 2 9 9 74fKE«*tlTV>*..iiE#UT-fcLTa:WT©t>0**lfSCfc^T?** 

(l)*oa(I). (I I )> (I I I )Xt±(I V) : 
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lit 9 ] 



~CH 2 - 



(i) 



0 = 



O 
l 

A 
I 

N 

/ \ 

K R 2 



-CH 



? 

OH 



CO 



0 
I 

A 
I 



R 3 



0 = 



(HI) 



NH 
A 

I 



-CH 



'2 

0=j 



NH 

I 

A 

I 

N 

/ \ 



(IV) 



R 3 tt0-tti45T^TtJ:<, 7j<*H?X{±CH 3 a^^L. 

Att0-TftS4on>TtJ:</ta«Xli»fi*i!)C 1 - C 6 , »f L<liC 2 -C 3 
7;l/ + ;H> X8C, - C 4 tFn+->7;H;H^SL; 

R 4 , R 5 RtfR 6 l±|5|-T?&fl&oT^Tfc<}:<, C , - C , 8 7 A> * A/M X It "< ^ 5> 

!f$L<(iC i - C 6 7 Jl*)im*ttL ; 
R, RffR 2 li l«l 7? fc g ft o T ^ T & £ < , ;k it X & C , - C 6 7 As * /l> » , »H< 

xaMaxte^SKfre-MSftftT^*:/, waif* hx^7r-F7-*>xiiAD 
y>fti, ff*.tf igft^xii Jlft;1%£*-f ] 

<D 'P % < £ t> - <D % G t 5 , 7{"J;HXtt^i"J*8i^f^X(i7$ F ft» S «§ 

* ? tl ft * * # 'J v - X (i 3 ^ "J v - „ 
[0041] 

7 r 5 'J - ( 1 )© $ U V - It , $ 6 t , 7i"J;V7 5 F, ^*{"J*75F, 5? 7 -fe F 
y7>'J*73F, {g ft ( C , - C 4 ) 7 ;l/ * ;!/ #3 * ± ■ tA "« ft ft 7 * u /P 7 5 F & 

* Z * y ;!/ 7 = H . 7 £ 'J^iXli^ £ £ U;HXIif «xxf;k if-^^i'n, #J 
A l£ If - ;p e ny F>X»e-*i)7n7)H, Rtflf-*iXf*07rS'J-i«B 

- 6Si? ->* * ;i/ x » ^ ^ ^ /> f •?? & 4 ft it £ n ft * ? 2 y ;i/ m s> * f- 7 s y x 

£ 7 5 'J ;b7 5 FOH^'JV-, IxSn-^a l/Xt (Hercules) fr> 5 'N/l/ 3 7 D >y 

* (Hercofloc)©*»-p«3fc£ftT^S»i&» 

- 09 A If , ^ffllfffSS 0 9 7 6^£El?nTV^§, ^^jD^/W + fif/I'F 
'J^jl/7>t-7i^DiJ Ft7^ 'J;V7 5 F03^'JV-t, ^ • # 4 ¥ - tt (C ib 
a Geigy)fr 6 £ ± >7 7 y F (Bina Quat) P 1 0 0 OSfttSglSnT^S fe©> 

- A-^al/XttA^l/fy(Reten)Oi&fl;T*S6^^nTV^, ^ ^ !) n-f^t^ •> 
if^H'J^il/7>€^7i^ F7;l/7T-(-t7^J/l/7 5 K©3^'JV- ( 

- ft 4 ft ft $ ft ft X tit m 4 ft ft 2 tl T V & V> e - ;H? a y F>/77;l/ + ;l'7 5/'7;l' 
+ ;I/7i"j7-FXii^^ l J7-F©3^ij7- > litf I S PtA^ r^7^77 F 
(Gafquat)j © £ 7? lg 5? 2 ft T 5 H q a a , #J A tf , r jj y ? 7 y F 7 3 4 J X« I" # 7 
*7yH55J , XI* ra#y?- 8 4 5, 9 5 8 SS 9 3 7 J £: L T £ » © 1! q a q ( C 

ft e © # y v - a , <a a # if is 2 o 7 7 1 4 3^&t>*&B#frft2 3 9 35 7 3 ^ ic ie « 

- ^l/7 37xf ;V^^^ij7-F/lf-;VA7o7*^A/trz;l/lfn'J F > © 
j»-#'j7-, #lj A If I SPttA^«7^yn (Gaf f ix) V C 7 1 3©£»T?K5B*ftT 
v> § S! A , 

- QIC I S P *t*> 6 X * -f 'J -X(Styleze) CC 1 0O**"e»5K*ftTVSVf-^tJ 
n y FV/^^i"J;V7S F 7 a tf ;1/ 5> * f- A* 7 = y © 3 * y v - , a tf 

- ft 4 ft ft; £ ft ft If x ;l/ tf p y F > / S> * f- A/ 7 5 J ? n Vf ;!/ p( ^ ^ y ;!/ 7 5 Foal 
'J V - , «3J A If I S P tt 6 f 13 y & 7 v FHS 1 0 0 J © € ft T Bg 5g « ft T ^5 © d d d , 
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[ 0 0 4 2 ] 

( 2 ) & IS W If 8$ 1 4 9 2 5 9 7-5§tcfS«£nT^3> f& 4 1R7 y * -V 2*m*ti + & * 

iVmUW. ?&\c=L=-lry • # F • u-XV — z/ a y (Union Carbide C 

orporation)fr 5> TjRj (JR400, J R 1 2 5RffJ R 3 OM)Xtt I" L R J (LR4 
0 OXttL R 3 0M)O^^t'l5l2ntV>5*U V- 0 $ fc, cn^O^Uv — (i N F 

(3)*^^>tt-fe^D-X|^»i*, flfl 3. tf , 7j<^tt©^4^T>' ; Er-^A ; &yy'-A^'^ 
7Hftt/VD-Xil«:Xli-tr*n-X03#ij7-t? > ^tC^S^flFgg 4 1 3 1 5 7 

6 ic IB * S ft T v> 5 t © , ffil A tf , » tc „ ^i"Jn^;^*i'if;l/h'J^/l/7y 
^ - >7 A , ^^U;V75 F y n ^ ;b F 'J ^ f * 7 y t ^ ■) A X li ^ f ;^>" 7 'J ;l/ 7 > 

d © £ « m 1 f § TfJ fig p a n i: L T tt , »lc , ~> a -f ;P • 7. * - a ' 5 r -b ;b * 7 >7 
K (Celquat) HI OOJ R tf rt;H7'? F L 2 O OJ O^itJgltnT^SSa^fe 
5. 

[ 0 0 4 3 ] 

( 4 ) W fc * * ffl # If H 3 5 8 9 5 7 8 *f Be HO 4 0 3 1 3 O 7 § t Et S tlT^ 5 * f * 

, 2 , 3 -i*+S'yn F U 7 ^^7 ytiD ASfflx *{tft)T?SEtt Lfc 9T-H 
A#®ffl2ft3 0 

LCia&SStt, 7 ^#-rt>a(Meyhall)fr 5? -V 7J - (Jaguar) C 1 3 S , 

V -V #- C 15, + A*- C 1 7 $. O* ^ * A*- C 1 6 2 ©Bp a B«T'iI^tlT^5„ 

{4 5> it %> # U v - s Rtf C tl 6 U v-eD&ftRtf/XBifg 4 ISfb^figfeo 

* # U -V - , #IC, fel#1^ 2 1 6 2 0 2 5 §SU*^ 2 2 8 0 3 6 1 §£Ei?ni 

V £ o 

[ 0 0 4 4 ] 

F«; cnf.©#'J75;7; FSSs iU/\ntF'Jy, ->*i'f + K > ^ 

gs £D — » 7j< ^ . ex-^ts?DK*#, ex-ADtF'jy^ trx-7-fe*^^-^ a, a- 

ad7'>;1''/ ! 7;> > l!X-7)l' + )I/A7'f F, tKlie^-ADtFTA fcTX-7-tf 
^;/-£A, lfX-Aa7->;l/->'7 5>, If 7-7^ + ^A7 W F> ilfADt F'J A 

*yrfT-t»5B«*nf^Tfe«t< ; stit&jf** ^y7$77;Fc7;yiSft!)o. 

0 2 5-0. 3 5mo 1 OllOffl^T'f fflftl 1 cn5d')7$/7S K tt 7 ;l/ * >l/ 
L<OJ;^j:*'j7-tt, tHc (A B # If 2 2 5 2 8 4 O^RtfftHfflff^ 3 6 8 

5 o 8tfciaisnT^5. 
#'J*;l/*>lt^ l J7yl/ + L'># 1 J7;7«i^^^< 8& v t - -g m tt m t? 7 iv * ;l/ 

fusKi^f/v, x^;i/xttyae7b*^-r, 7 5^ e y i? / y7;v*^7;y t 
K a * 2/ 7 /I/ * ;p s> 7 ;i/ * 1/ > h u 7 5 y <o # y t - * * 5 c * t s . c © a 5 a 

'J T - fit , 4$ K {A B W If Hi 1 5 8 3 3 6 3 f KS2f2 tlT^«. 

C tl 5 ©M#ft i: L T , 4# t ^ > Fa (Sandoz)fr 5 A 71/ 2 P > (Cartaret ine) F , F 

4X«f 8(D«iTl^^nn^, 7->*eyS/y*^f;i'75/t FDt'>7'DW/ 
x f- u > f y 7 5 y <d # U v - £ ^ tf § c f: ^ t? t S . 

[ 0 0 4 5 ] 
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(7 )flgft Ltcmmm<D c 3 -c 8 vti^^ym, rxs *j v y n ~;m^ & mm* ns s> a 

;b # V tt i: , '>4;<i:t-©jB2tt75yIt 1 1 87 5 >i*Sf 7^ 

*Uy<'J75>!:tE)6i*Tll6n«*!)v-. *'J7;l'*l/>* , J7SVtv ? *;l' 
*>»©-E/l/JtB:, 0 . 8 : 1 ~ 1 . 4 : ; *CTj|5nft* l J75/75 Ftt 

, #'J75/75H«Di2»7?yt»LT, 0. 5: 1-1. 8 : 1 ;^tOX e ^ 
DDt KiJ>i:g)S?tS. COiH^'Jv-li, WC, *l#tS 3 2 2 7 6 1 5 # 
& HO 2 9 6 1 3 4 7 *tEi?nT^«. 

CiDiO*y7-tt, + a bXttfr e> rr;l/-b >y h (Delsette) 1 0 1 J X tt r P D 
1 7 0 J , r^;l/ 3 -fe -y h (Hercosett) 5 7 J ©^jftTB&^SftTVSo 

[ 0 0 4 6 ] 10 

(8)->"7;l/ + ;l'->°7 l J;l'7y ; &- l >AXli7;l' + ;l/->*7 l J;l'7 5>o>'^n<i?'jv- v m 
*tf , *©a(V)Xtt(V I ) : 
[ ft 1 0 ] 

/ (CH 2 )k /(CH 2 )k 

KCH 2 )t- cr, c(%ycH 2 - <CH ^ CRg covch,- 

H 2 C ,CH 2 h 2 C CH 2 



N+ 

R/ \ R 7 



(V) Y" (V«) N 



20 



[ ± S * v kSO'tliO Xi± 1?»9, k + t©£tH4l"Pfc!) ; R 9 tt > 7k iR S ? X « 
/H^SL ; R 7 RtfR 8 liS^tttiLT, C , - C 8 7;V + ;H> 7 A/ * ;l/ » # 
C , - C 5 7;l/ + /Ht'S5t Fn*i/7;V*;H, 7 ;!/ * C , - C 4 7 ;1/ * ;l/ T* & 5 
7 5K7**yH*8L; R 7 tR 8 « * ^n5tf!g^LTt^llI?tftPILt, % 

x at s , « * tf if ^ u >i> x a * >\> * y - ^ & ^ t f# s t, o -e ; r 7 t r 8 tti^tas 

LT, »H<SC, -C 4 7^**S*Sl; Y _ tlXtt«tl07-^y i H*. 
, -ffiiSK^s X;l/7T-hXf±*X7 7-bT*SS] 

© * 'J V - ft , <&{C, {AH4#f i Flg2 0 8 0 7 5 9^Rtf2 1 9 0 4 0 6 *f KE*«hT^ 
5, 

±3$ Lft#yv-HTtt, Wfc i- (Nalco)fr 6 r^;H77F (Herquat) 1 0 0 

J <D £ m T 15 jfg * n T ^ 5 5? ;l/ S? 7 U ;!/ 7 > * - ? A * n 'J F © * * stf 'J v - (R tf 
fOfili 3 F^7>7SO*tn^) > R r^/^77 F 5 5 0 J ©SST*l5SSnTV> 
S S> 7 V ;l/ ^ ;!/ 7 > * - V A * n y F £ 7 * U )\> 7 5 F © 3 # 'J v - £ $ tf 5 c £ ifi 
T*f 5. 
[ 0 0 4 7 ] 
(9 )#©5£ : 

[ ft 1 1 ] 40 

^10 ^12 

— N+-A.-N+-B, — (VII) 

R11 x R 13 X 



<±s£* : 

R, <^ R i i > Ri 2 2fc tf R i s l4H-Tfea4-3Tl>Tt i<, C , -C 2 0 Iffi 
8k tiaXtt7U-*Iffi«I, L < (i7/V + ;HA , C , -C 4 |T-feStKa + -> 50 
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7 ji * ji m m m m it ^ ? , x«r, 0 > r i . » r, 2 so'r, 3 a > xmhrxitwi 

fc«kio«3R««J8-fS*V Xfi R , Ri . » R i z R i 3 « » R| A #71\/* 

uy-u, Dtfm 4f8k7 i±m-ehz, -co-nh-r, ,-dxs-co-o-r, 4 - 

c i -c 6 7;^;H^^L ; 

A , RtfB, fi , X Jl * * K , X ;l/ * y > <J X ;P 7 a F , 7 = 7, 7 ;1/ * ;t/ 7 5 / , 
tFa*5';K S4i7^t-fA, •> U-T F , 7U*X8iXf;H > X tt - X tt « » 

t «t < , «ii«xti»e^T-gafijxti^iSftT** ^ t «kw c 2 -c 2 „ u>i io 

x~ », siixiitisiA^ii?n57-ty**L ; 

A,^iiiI«X«^^«T i ISSJXti^lSft©7;l'*byXfitFD + ^7;b*U>a^ 
^•T^B-t±> B, ttlft(CH 2 )„-CO-D-OC-(CH 2 )„ -I^itC t*'t*f , C 

1 T n 11 1 ~ 1 0 0 x W S L < t± 1 ~ 5 0 T* tb t> , D ' : 

a) S:-0-Z-0-©^'jn-yl/Si 

[±s*, z«, aii«x(±^K«^j^{k7j<«^-x», xii*oa: 

-(C H 2 "C H 2 -O ) x -C H 2 -C H 2 - ; 20 
- [CH 2 -CH(CH 3 )-0] y -CH 2 -CH(CH 3 )- 

b) ux-S28j;7;yas, h 5 vymmw ; 

c) S : -NH-Y-N H-OlTX-S 1 I">*7 5 >S1 
[ ± S * , Y tt , *OS: 

-CH 2 -CH 2 - S- S- CH 2 -CH 2 - > 

d) S:-NH-C0-NH-O')H'l/>l; 30 

»$L<a, x _ fi, 7-*y. 0SAtf*{k«x»ll{k«T**o 
cneo^yv-s, - us i o o o~ 1 o o o o oo«¥e»?i*st«. 

COiO#'jT-li 4 #IC, (il#fFH 2 3 2 0 3 3 0 ^, Ci^SI 2 2 7 O 8 4 6 
*f , ftBttttS 2 3 1 627 1^, {AS^ffF S 2 3 3 6 4 3 4 §, *B#fF^ 2 4 1 39 
07§, *lS!fi 2 2 7 3 7 8 0 § 1 # H # ffF ^ 2 3 7 5 8 5 3 ^, *l#l ! f«238 
86 1 4f, *I#|f^ 2 4 5 4 5 4 7 t, #B«ftt8 3 2 0 6 4 6 2 f 4 * H «f «F » 2 

2 6 1 0 0 2 §, #S4$I ! F3f227 1 3 7 8 §, fltffS 3 8 7 4 8 7 0 f > * H « W 

^ 4 0 0 1 4 3 2 t, *l#fiS 3 9 2 9 9 9 0 ^ > fllSS 3 9 6 6 9 0 4 * @ 40 

W)fa 4 0 0 5 1 9 3 f, *l#ff| 4 0 2 5 6 1 7 §, *I#1^4 O 2 5 6 2 7 §, 

*11ffil 4 0 2 5 6 5 3^, *m®mm 4 0 2 6 9 4 5^Rtf*@#ffF£I4 0 2 7 0 2 
0 % (C 8B Sc S ft T ^ 5 o 
[ 0 0 4 8 ] 
«f fc, & © £ ( V I I I ) : 
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[ it 1 2 ] 



R 



12 
+ 



-N(CH 2 ) n -N-(CH 2 V 



11 



13 



(VIII) 



[±S*. R, o, R , , , R, 2 & tf R , jttl-ftS4oT^TU<, C , -C 4 



10 



k ffl a -r s m 5 J 

[ 0 0 4 9 ] 

( 1 0 )*©*( I 

[ lb i 3 ] 



X) 



CH 3 X 
-N — (CH 2 )-NH-CO-D-NH- (CH 2 ) p 
CH 3 



CH, 
I. 

■N-(CH 2 ) 2 - 
CH, 



0-(CH 2 ) 2 — 



(IX) 



[±S4>, p tttt 1 ~ 6 ©ffiH©g|S[£r^ L, D(i#SL§^*\ X8r*4Xtt7K* 20 
L^S?:*t-(CH 2 ) r -C0-|*«L> X ~ B7-*yt'^§] 
©**9ML*{a^&£5#y£4&7y*-?A#y- ! ? , - 0 

COi54*y7-tt, * S It ffF Sff 4 1 5 7 3 8 8 §, f 1#^^ 4 7 0 2 9 0 6 f R 
tf*B»lF» 4 7 1 9 2 8 2*§fcK*£ftT^*#ffifcttoTH«-r*e:i:#T»*So * 
h6tt«K. « fll ft *F Hi B 8 1 2 2 3 2 4#(cGtt?ftT^«. 

tn5©ip n nt ITii, 09 * « 5 7 / (MiranoDfr £> IS tB 5 nt V § r$5#- 
;!/ (H i rapo 1 ) A 1 5 J , r = 5 # - )V A D 1 J , r = v # - >l> A Z 1 J SO* r = 7 4? - A/ 

1 7 5j *mif&c twi*i* 

[ 0 0 5 0 ] 

(1 i)^n;Hfny Kvte-;H5^ , /-;l'Ol4»#'Jv-^ i^lf, B A S Fttfr 30 
P, * 7 >V h (Luviquat) FC905, FC5 5 ORIf F C 3 7 0 0**T?S5S«nT^ 
5 §3 <Fp 0 

( 1 2)^'J75>I> Hi*. IS C T F A Sf # T? r * U x f- U > ? U a - ;K 1 5 U 7 

(Polyquart) H J 0 
[ 0 0 5 1 ] 

(1 3)^*'jD'f** + S'(C| - c 4 )7***H)(C| - c 4 )7;i/*;V7> ; e-f A 

f- A/ ft * ffl A £ x X tt « ft * * A/ T* m 4 DR ft £ ft fc * 2 * 'J ;l/ 5> * * to 7 5 7 x =f- A/ t 

7 V to7 5. F tA^Ip L> *»S^Xtt«2^«c«V^T, * 7 * > 14 ~F §S ft * M "f 40 

5 ft £ «K Wt^f l/VK77i"J;l'7 5F?SHItSi:itJ:!)S6nS#'J7-„ # 

U ^f;l/7> ; E-')Ai?ny Kon^Jv-ditt 2 0/8 Ofc^W-SLfeT&Stf 
t«©^lt'I#'Jv-^ffflt5Ci:tTt5o ^^tt(Ciba)*> g r-y- 

;l/^r 7 (Salcare)(g®iS«) S C 9 2 J <0 * ft T IS ft £ ft T ^ § . ffi « 14 » X ® 

«iXf;I/t> Sft 5 0 11 % © 3£ *S L ft ^ 2 * U n to* x ;l/ h y * 9 A/ 7 > * - 

n^nij Fot^^yT-^ts^bfetssto^gffltsi: t tt-f §0 c ft g © 

#»«tt, rt;H7(ll«l)S C 9 5j Stf rt;^7(S«i)S C 9 

6j <0*a;-eK3S«ftT^So 

[ 0 0 5 2 ] 50 
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* n bj§ X- $ ffl w m & m (o * ? * y tt # u v - & v #y7;Ki/>^5>a, n tc # y x 

SVlSUlfi'nnt F l J>OS^| > »4tt#y'7 : b'ib>»Rtf*f->Bi3if*T*fcS 

o 

#«tiiiT»ffiffl£ttff3£***>tt#y^-0fc;fr'T?fe* 775^(1), (8), (9) 

, (1 0)Rtf(l 3)©#'jv-, J: b < tt#©£(W)Rtf <U) : 

[ft 1 4 ] 

CH 3 CH 3 

r 1 1 1 

Hr Ntr (ch 2 ) 3 -n + -(ch 2 ) 6 ^ (W) 

j CI" 1 ci- 

CH3 CH3 



?i*9500~9900T$5t«; 
C ft 1 5 ] 

CH 3 C 2 H 5 

_r 1 1 1 

— h N*— (CH 2 )3-N + — fCH 2 ) 3 -4 
J Br j Br 

CH 3 C 2 H 6 

b < mm t n?»o 

*»woejiR»fo*f-*>tt# u ^-©ais«x ffijato©£«Ric» u 0 . on 

l%~20il%, !ffSl<iia*lio4Ilt»LT0. 1 1 0li%OEI 

tt^CttfTf 5o 30 
[ 0 0 5 3 ] 

a t! ;i/ 7 ;i/ n — ;K / O^;V7;Pn-;l'S0 : 7i-;Hf-;l'7^3-;l', xs^'J^-^ 
SXti^ij3-;H-f;k Ixlfif l/y^J3-;i/t7^;H-f^K t7if^ 

if u y ? y n - ;l> ^ / * f- ;l/ x - f - }V „ 7f -7 7d tf b > ^ y n — ;!/ R 

-y" x U y ^ 'J 3 - /l 7 )V + )l x — r /I/ , m 7L \Z V x f- U y ij 3-il/t7if;H- 
f;l'Xli ; t7 7 , f;l'X-f;V, Xtt*'J*-^S, 0!l * if ^ U -fe a - ;l/ £ £ if 5 c £ T? 40 
t 5 „ V x u y 9 u 3 - /I/ Sf R tf # y 7 a if u y f y n - )V « , R tf c ft 6> £ T <D it 

li%~4 011%, iOflff L<li5li%~30ll%T^§. 
[ 0 0 5 4 ] 

*^H^Offl^tlOpH(i, -(35W(Ci^3~12, #$b<tttt5~l IT'*5, 

if, *;V#7i, 0y*.tf«K> I5i, 7i>IESlflll, Rtf^;I/*>»«'** 

tl5. 50 



20 

(U) 
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¥tf«Cfc©-e*3ttStt{tJW©0!lfc»i, m * ff , 7 > * x 7 ;K > 7 ;1/ * 'J ft M tg , 7 
;l<*/-;l/75>** 0iJ?U£*/x£/-^7 = >, x £ 7 - ;l/ 7 5 > R tf h U x £ 7 

[ (k i 6 ] 

N WN 

^ (A) 

[c Lt, wtt, c , -c 6 7;l/*;HX(it Ka*->;HfISI?nt^Tt> i^7n tf 
l/ySif^ 1 ) : R i x R 2> R 3 R 1/ R 4 tt(^--etg*^T^Tt>«J:<, * JK Jg ? , 
X(iC , -C,7**X/lXttC, - C 6 tFn*J/7;V + ;H*«t] 

[ 0 0 5 5 ] 

- 1 -k: FQti>-3--hn-4-N-(r-t Ka*'>7afcf/l/)757^>-tr:x, 

- N-(0 -fc Ha + ->if;l/)7 5/ -3--Fn-4-7 5y^>'lfys 

- l-7 5/ -3-^^-;l/-4-N-(j?-ti Kn^i/if ;l/)7 5/ -6--hD^>'ify > 

- 1 - t: FD+->-3--ho-4-N-(|!-t Kn + ->if-;l/)75y^y*">, 

- l,4-^757-2-xhn^y-tf> % 

- l-7 5y-2--hn-4-^f;l/7 5/'<>-b*>, 

- N-(0-fc Fn*i'if;l/)-2-zhD-/<7-7i-l'>i'75y, 

- l-7;/-2--hn-4-(J-t Fn^->if;l/)7;/-5-^DD'<>-if> > 

- 2 h n -4 -7 5 7 ^7 x -7l/7 5 

- l -757-3-- hn-6-t F a + -> ^ > -tf > , 

- l-(U-7$/ifi)7;;-2--FD-4-(|5-t Fn + ->if;l't*>')'<>t*y 

- l-dS.y-^t Fn4 : ->7nlf;l')**->-3--Fn-4-(|5-liFD + ->if ;b)7 5 
7 < y -fe* > , 

- l-kFn + ->-3--Fn-4-75M>'l?y 1 

- 1 - fc: Fn+i/-2-75;-4 , 6 -i/ - h n ^ > -fc* y , 

- 1-7 F*'>-3--Fn-4-((3-t K n + ->xf 7 5 7 ^ > -t* > , 

- 2 b n - 4 ' - k Fd + '>^7i-A7;>, RU* 

- 1-7 57-2 -xha-4-fc K a ^ 5/ - 5 - P< ^ 7U ^ > -t* > . 

[ 0 0 5 6 ] 

*5EWOfi^*H:x cn&©x hn^:/-t?yJfefcfc:in*TXt41I*Si*T\ ft. »-ft 

, txiiifec-Fn^v^vsss, - h v^y rvmn. 7>F7*7>s 

8, t7F + />18, '■Ov'*7 VJfefc, 7i/f7^>M> -fyJ?rf-TH»»» * 
tyf^P, 7it>F'J-7>l8, Rtf7^P'>7^>Sfi». Rff h 'J 7 U - /M ? 

■) y 1 7 J , r^-f->7^^lD-5 7J , I" y * U «y K 7 6 J , r^^i/y 7^ 

h 1 OJ s r^^i/<y^7^;U-2 6J RXS T J is y tr 7 )l - 9 9J O * ft T* > 
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^ x r 7 > y F * U V ^ 7 J , r 7 v >y K * V > ^ 2 4 J , r 7 i/ v F ^ x a - 3 6 J 
, r/v-y Fl-y F3 3J , r 7 > 7 H U y F 1 8 4 J , r 7 > y K 7 5 v * 2 J , r 7 
h43J SO* r7^7F7;P-62j O £ -p N * ^ - >f > x v 2 X , 
SB 3 IKT»6nT^*Jft»**ijf* c fc©T* *»tt«*»», Xtt*?-*>14«Jg!£« 
, WAtf * ©rtS^*5fiWO±S»»*jg|jE-r«niBftBI!JB 9 5/0 l 7 7 2 *%, BR& 
US SB 9 5/1 5 1 4 4 §Rtf0(^1fI^ 7 1 4 9 5 4#fciE«2ftT^Sfc0"e*t>T*> 
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- 1 ;1/ 7 5 7-2 -x F a-5 -(0 , y -S> Fa*^yni;A)**S/^>«y, 

- 1 - (0 -fc: Fo + ^xf ;l/)7^y-2-^ Ki/-4-- Fn^>i?y, 

- l-(j5-75/xf ;l/)75/-2-r>ti-5-^ F^y^>^>, 

- 1 , 3 -S? ( 0 - FD + ^x^;l/)7^y-4-x Fd-6-^ Pn^V-ify> 

i-7;;-2--Fn-6-^;V^y^>, 

1 -( 0 - FPt^xf;V)75;-2-H Fa + ^-4-x F D^y-tf 

- N -( 0 -t FP + ^xf;l/)-2--Fa-4-F , J7;Un^A7- 1 J>^ 

- 4 - ( 0 - 1: Fa + ^xf;V)7 5y-3-xFD^y^>X;I/*>B, 

- 4-x?*7;y-3--hnSIIB, 

- 4 - ( 0 - 1: Fn + ^xf ;l/)7^7-3-x Fn^nn^>€>> 20 

- 4 -( 0 - 1: Fn + >'Xf;l/)7 5y-3-x Fn^f ;KV^f>, 

- i-(J--)l/^Fxf;l/)7$y-4-xFD^y^>, 

- l t 3-S?75/-4-— Fn"*:/-l£>\ 

l-t Fn + ^-2-7$/-5-xFn^y-tf>, 

- l-7^/-2-[F'JX(l: Fa + i/^f;V)^f;l/]75;-5-xFP^>-t?>^ 
1 - ( 0 - Fo + ^xf ;l/)7^/-2-x Fn^>^>, &tf 

- 4-(?-t Fn + S/xf;l/)7 5y-3-xFa^>X7^ F> 

[ 0 0 5 8 ] 30 

- 1 -( 0 - fc: Fn + >'Xf-;l/)7^;-4-N , N - £ X ( 0 - FP + ^xf ;V)75/-2- 
x h a ^ y -tf > , 

- 1 -( y -fc Fn^>:/nfc?;W75/-4-N,N-t£X(0-£ Fn^^xf ;l/)75/-2 
h n ^ y -tr 

- l -( 0 -t FD*^xf;l/)75y-4-(N^f/l/-N-?-H FD + v'xf ;l/)75/- 
2 -x h a y -if v , 

- 1 - ( 0 - 1: Kn + v'Xf ;l/)7 5/ -4-(N-xf ;V-N-J?-t: Fa + ^xf ;l/)7^/- 
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- R 6 li, C ] - C 4 7A>*A>m. Xfi P-K FD + ->if;K 0 -fc Foti/^D tf;V 
Xliy-t FD^5/yntf;l/SSrSt ; 

- R 5 S.tfR 7 t±lRl--C ; tS*oTi/^Tfe<};<, f-tFnt->ifiK U-tFo^-> 
7ne;l/, y -fc F n Z-iz-fu k!;l/Xti jS , y -3> fc F n^T'n t!;l/S^* I, R 6 , R 

7 XttR 5 S © '> a < i: t - tt y - k Fn + ->7n If/H^iL, R 6 ft y - k Fn + ->y 
a if ;1/ X t? 5 if £ , R 6 Stf R 7 fi H B# lc it p - 1 F □ * > x ^ ;1/ 2 % S f c £ * s T* * 

0 2--Fn-A7-7i-l/>->7 5yg 1 0IJ ;Uf (A @ # ffF HI 2 6 9 2 5 7 2 §tE*? 
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SftO. 0 0 0 5 I1%~1 2ii%*fil6, *5fc«i:D».*L<tt5l©««k:»tT»«lO 
. 0 0 5 ll%~6il%$fi!!)5. 

LT«0, SKfc^-X Uli, #£^7-7i-L'>-/ f 75>S, If 7. (7 x - A/ ) 7 ^ 
^l/>-^7 = >g, A7-75/7i>'-;l'g > ^■;H-7$/7i7-;l'iSt t «iii^ 
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^7-7i-l/>'>'7;>Itltli, M^lf^7-7i-U>^7;>' < /*7-h Jl/J 
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•77 5y> 2 ,6->7f;l'-^7-7i-l'>->'7;y, 2 ,6-7lf;l/-^7-7i-l/> 
S?75>» 2,5-<>7f*-/<7-7i-l/y^7?V, N,N-^f;M7-7i-b> 
•7 7 S > , N ,N-7lf;l/-^7-7i-l'>-7'75y, N,N-77nlf;M7-7i-b 
7->7S7 > 4-7 = /-N,N-7if^-3-^;V7- l Jy> N , N -If X ( 0 - 1 F n * 
xf-;l/)-/^-7i-b>'> ? 7 = >'> 4-N.N-t£X(0-fc h'D*->lf ;l/)7 57-2 
7 t *7-'JV, 4 -N , N -If X (0 -fc F a 4- ^Xf-;l/)7 5 7- 2 a a 7- l> > , 2 - 0 - 
t: Fnt7if;i^7-7i;l/>77i> 1 2-7;l/*n-^7-7i-l/y->75>, 
2--f'y7'Dlfyl/-^7-7i-l/yv ! 7;y i N -( 0 -fc Fa*-77o t£/l/)-^7-7 x X 
U>i?7z.V, 2-tFn + 7^;WA7-7i;l/y77?>, N , N -i? * f- A/- 3 
f;l/-^7-7i;l/>77;y, N-if;l/-N-(?-t FDt->if/W-^7-7i-l/y 
77$y, N -( 0 , y -i? t F d + 7n tf ;l/)-^7-7 x x V y V7 5 y, N-(4'-75 
/7i-;l')-^7-7i-I/yi ; 7iy, N-7i-*-^7-7i;U>7757, 2-0- 
t: FD + -7if;W + -7-^7-7i-l/yi'75y, 2-)3-7-bf ;l-757xf ^t*^ 
7-7 x x b > -77 5 > > N-()S-^ F + yif ;M-^7-7i-l/>->75>> & tf 4 
' -7 5 7 7 x x;l/- l -(3 -fc FD + -7)eniJ7>, Rtf^nSOKXttT^AUffJi© 
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•>7^, A74;Kl/>^7S>, 2-^y^0lf^-A7-7i-l/>v ! 7;> > 2 - 
0-H F a * 7 x f- A/->% =7 -7 x - U 7 f J 7 5 7 , 2-/3-1: Ho + i'if ;P* + ->-^7- 
7i;l/>->7;> 1 2,6-^)<f^-^7-7i-Uy^75y, 2 ,6->'lf;l/-^7- 
7i;l/>->*75^ 2,3-'^f;l'-'<7-7i-l/yJ ! 75y, N,N-l£X(0-fcFn 
^i/if;V)-^7-7i-l/^^7?y, 2-7DD-;<7-7i;l/y> ; 75>, RXS 2 - 
|5-7tf ^7 5/if ;l/* + ->-^7-7i-l/>'^7;>> Stff tl5i©lX(i7;l/A 
'J All £ © ft *P tt T? & 3 o 
[ 0 0 6 2 ] 

k*x(7i-;V)7;l/*U>> ! 7 5yii:Lt[i, $1 x. tf N . N * - k: x ( £ - £ F a * 7 x 
^;l/)-N ,N'-lf X(4'-7;7 7xx;l/)-i ,3-77 N.N'-tfXCfl 10 

-k Kn + ->if;l/)-N,N'-e7,(4'-7 5/ 7i^yl/)if l/>->*7 5>, N .N'-fcT X ( 

4- 7;77i^Jl')f Fv^fl/yf*?^, N.N'-tfXC/J-fc HD*S/lf M-N.N 
'-a(4-7577i-A)f h7^l/>'>"75>, N,N'-k*X(4-7f /l?? 77i 
-;l-)f h7^l/>->"75>, N , N ' X (X ^ /l/)-N , N ' -t? X ( 4 ' -7 5 7 - 3 * -7 
^7i-;l/)if l/>-775>, fttfl ,8-ex(2,5-'77577i7*i')-3,5-^t 
* * * 2 7 , Rt>* ; ene)C0KX(i7;l/* , JA'li:«ft*P^ ; &#fc^tf§<ii:A^r't5o 

[ 0 0 6 3 ] 

^7-7S77i/-;l'!ii:LTIi, i^.tf^7-7 5/7i7-;l', 4-757-3-^ 
f;l/7i7-/K 4-757-3-7;Wn7i7-;K 4-757-3-t Fn^^^;V7 
i7-;K 4-75/-2-^f;V7i7-;K 4-757-2-t FD*->7f ^7i7-A 20 
, 4-757-2-7 F+'7^f;l/7i7-;l' 1 4 -7 5 7-2 -7 5 7 7 f *7 i 7-;k 4 
-757-2-(?-k Ko^->if;l/7S7 7f;l')7i7-;I', Rtf 4 -7 5 7-2 -7;H 
D7i7-;K R * ft 6 © tt X « 7 7b £ D AH © # in « * W t * if § c "P § 3 . 

*;l/h-7577i7-;l'aHTS 1 If 2 -7 5 7 7 i 7-;K 2-7 57-5-7 
?;1/7i7-;1/, 2-757-6-7f;l/7x/-;h R tf 5 -7 -t? b 7 5 F-2 -7 5 7 7 x 
7 - 71/ , & tf % ft 6 © 8! X ii 7 71/ A U A"J © ft to tt * ^ (f 3 C £ T* t 3 . 

«il5t^-x i: LTH:, ftfc, 09*. tie 'J 7>S§z»ft, eys-^ylfftStf^? 1 /- 
/bSfflt, & tf * ft e> © & x « 7 71/ £ u Ay £ © ft to & £ ^ 3 c t tf t- £ 3 <> 

&{t^-x(«)tf 3*i£, ^fte.tis sfutctf, iii4i<DfiitJtiT0. o 

005- 1 2 11%, jfSKBCOlllCjJLTfiO. 0 0 5 ~6il%t*$5, 30 
[ 0 0 6 4 ] 

*f&H©ffij*»tf»ft;Sfefe**HLT^3*l^ t-ft&fiattJftfcfttfllfc^-xfcfti 

•£ 3 fc & fc , '> & < £t — ©#>y7*5-£2e>fc:^*rLT<fcv>o 

#%07l©*§$$ilci$ffl£ftf#3#y7 , 5-li, Kfcjafifcfc^Ttfcfctf&ttfflSftTV' 
3*y:/5--tf&8S? , fSz:fctf"e*» #tc7^-7xxpy 
-77 5>1, 7^-7$77i7-;l/S, 7^-77i7-;Vg, R tf % * ffl * y 7° 5 - „ 
R tf * ft 6 © & X 7 ;i/ tj U AiJ i: © # in ff * ^ if 3 c £ tf T* t 3 . 

[ 0 0 6 5 ] 

Cft5©#-y 77-S> «FfC 2-^f^-5-7577i7-;K 5-N-(j3-H F n + ■> 40 
if)l-)7;7-2-7f;l'7i7-;K 3 -7 5 7 7 x 7 - Jl , 1 , 3 - 7 \l F n * 7 ^ 7 -tf 
7, l , 3 --7 t: F n * 7-2 -7 f-71/^ 7 -tf 7 , 4 - £ n n - l ,3-7t Fn*->^Vt*>, 
2 ,4-7757-1 -( j3 - 1 F D * 7 X 71/ * * 7 ) ^ 7 ■*? 7 , 2-757-4-(j3-t Fo + 
->if;V7 5 7)-l-^ F + -7'<7-lf7, 1 , 3 -7 7 5 7 < 7 Hf 7 , 1 , 3 - If X ( 2 . 4 -7 
7577x7* 7 )7nA 7, -tr * - 71/ , a-t7h-;K 6 - K n * 7 7 F - 71/ , 
4-t Fa + '>^7F- 71/ , 4-t Fn + '7-N-7f;K>F-;K 6 - fc: F a * 7 7 F 
ijy, 2 , 6 -7 t F a * 7-4 -7 tf 'J 77, 1 H-3-7^7t/£ v7*-7l/-5-*7, 1 
-7 XX71/-3 -7 5=-7l/ If 7 V"-7l/-5 -* 7, 2 , 6 -7" 7 f- 71/ £ 7 V* n [ 1 , 5 -b ]- 1 .2 ,4 
- U 7 7-71/, 2 ,6-7 75 L 7l/[3 , 2 - c ] - 1 ,2 ,4-h '7 7 7* — 71/ > Rtf6-7f;Hf7 
7*a [ 1 , 5 -a M7X-T 5 R * ft 5 © $X 7 ;!/ A V A'J i: © ft Ha tt tf 5 SIR 50 
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*7/7-(i)* s #ftt5i^, znzi*. mfS.W)<D£mmic *t lt, ntco. ooo 

1 1 « % ~ 1 0 1 * % , # £ L < & 0 . 0 0 5 11%~5II%T*$5. 
[ 0 0 6 6 ] 

*5gM©ffl^i*Kffiffl*n»S(»fb^-^Rtf3t»^> r 5-i:©)7;i'*ySiJi:oMi!intt[ 
lis »C7;i/*UA«Xti7;i/*U±a&«» 7 > * - 7 , 7;i/*;-^75>S^tCf 
Wi75>I, St>*S(V I I I )©(^»i:(0{tiio«^e>I«Jti?o 10 
[ 0 0 6 7 ] 

14, PittXtt3Rtt'f#>tt©»ffiffittSIXti:*©iB£1*K *58 

|C^'Jv-ttno7-*>fi, Aftvtt, #-f*>tt, PittXIiHtt'f *>tt©# 'J 

7-sxtt*oiB&*, Hit nan, »{tB6±»j, asM, a«-r*>ij«au ^ 

•y77-, avf-ff at-, attfc L < ti*SEtt-e»56tt 

L < H:IN»l8tt©">y SIISIK t7 5KS, KtfffJx tf *asB 

[ 0 0 6 8 ] 

»c!fH<*i«ti8ittatt, s^#tcfc<»]e>nTfcf), w k * -y * > tt > 7- 20 

£ , *n5©£*r*ti, DSSlCillfcStTO. O Hi%~30ll%T*fe5. 
[ 0 0 6 9 ] 

*ftw<DM&m\z, m^comm, mat* i/^y?-. * u-Axay/K xa 

*«W©«PK»* LV^-JgtttlBV^T, SAttfli* {tffiffi W £ ffF £ 5J f?6 & 7J< 14 !« ft £ ^ 30 
[ 0 0 7 0 ] 

#«QIJ©fflJ»»fcfcvTs l&fci^TIl, -Xtt«»©* y 75-©#aE~F, -Xtt 

nsi^, *8&j©ffl/s»a» *ft < t $>-<Dm<tmzz % taw m#s 0 

ft ft: MB. m*. IS Jflftfk**, iiftfb^H. 7/1/* y $«©**»*» iifrtfftttRtf 
jg®itft«^©3iftS^ -*?XttH«?**">FU^**-€Rtf^ #"--€*© 
**fr&»&*ft#*.»»fc*JRXtt**©ffifflft<Wfc:#*bV'. 
[ 0 0 7 1 ] 

*«m§©±Htt, {b« D D pWfcff§RJtg^^^(c , KWfltfc^TiSttT?**^* < ^ *>-© 40 

1 me q/gOl»«fi*tf S'>4< fct-©*^*>tt*y 

© ffi ffl fc & 5 , 

C <D 1£ ffl (c *> V> T , % Kit-Sty It, W77 5';-:t7?;H5KjS;Af*>ttX 

tt^*f-*>it©^^y>a ; * > f- y +■ s y s> ^ m t « * a * ^ * o - *r 5 > 
91 ) ; Tf + t^f^a; t7l>7^Al; 7X?n>S; ; *73?> 

si ; s> * * -y- s> > a ; 7 y , 7 > /^>xa^ysot/i)^*>'ttxti# | JAf*> 
ttM3tt*»©*a»xttts^WKii'r*Mjt»»j!p6aiR«n#So 

[ 0 0 7 2 ] 
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it £ m ft # $ n s o 

|h] «Uc v # <t> * 3S ( F 4 ) 
[ ft 1 8 ] 
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[±S*. Rii^f ^Xliif;H?«L ; R'ii^f;H?:SL, x " ti & ft 3 7 ft: 
ftK X /!/ 7 r - K *h*;I/7r-K 7t?-bXii'</l'i'n7-h§07-*>*i 
f] 

(D(b^tl*^fflt?)cli:^T'tSo c <DM<D <t£ <d m t L T li , Rtfif;H?:gU 
R'*(^f;l/S*$L, X " ft 3 •> ft ^ £ « T , a \£ >r A ft (Ubichem)fr P,I^?ntl^ 
jgfttt5&¥4NK-5 5 7 «f IfSCttf-ef 5. 
[ 0 0 7 3 ] 

# BS <T) i ft 43 ^ T , rfeHO^)®j^?,ffl|§{i, CI EL L*a*b*RT*«l£ 
fn51SL*i'45HT, »*L<{i40WTT»*Sft**lt5lct, Ctt, L*=0 

ttMfc^ffiT'feo. l* = 1 oottat«s* , e*«. cowfttwjs-rsftfli^-f^a:, 

A©&J»&tf:JI:77'J#A©&J»T*&5o 

♦swoiwtfe^T, rAi«teSfefe*nfcx«:»&*nfc2§«j & s & % » , * © 

h - y iS £ # 6 - ^ 7 n > K ) J-X "r\ » $ L < ti 4 (f x X t 7 h7"7')»KTt'SI 
[ 0 0 7 4 ] 

9 \Z It «t < £ nrt5 K> » Charles Zviak 1988, Hasson, pp . 21 5& tf 278© * ffi Ts 

ciences des Traitements capi 1 1 aires [Hair treatment scienceslj tlTV 1 5o 

b - > K £ & 1 (H ) ~ 1 0(7^h7'ayF)O81T*$0 > -Jfffitf-F-^tiaL 

; muftis < &n«:& 5g« fiiiii5<&5o 

[ 0 0 7 5 ] 

a) *$8l|l!©ej£8B£, mg©«fe&tfBJ3fe{fc££CS©lC+#&B#|ig, th©^7fV 

b) i§£Jc<fcoTtt«8l*fr£\ 

c) l^fcioTttft^^-'PliSffiSbTttf, 

d) ««*R*f Sfr, Xli^it§ST'tIt5, 

[ 0 0 7 6 ] 
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tt 4 x * * y h?7f »aTOh->I«*ft5. 

* 6> IC > *£W-e*&S«»J1IE*feIl<Z>£J»tt* C I EL L* a* b * %T-m%.Z t\T 4 
5KT, i?SL<ii4 OttTOiflfiL* 5:St5 c 
[ 0 0 7 7 ] 

[ 0 0 7 8 ] 

ic i. ■? x it is v > 7 — t & l ^ umtt^T&mzn %o 

[ 0 0 7 9 ] 

£^5-^4 0 # T* & 3 <, 

wfifb»**f»«<ofc*fi*JaiS«, -ssficirsd 5-2 sx;)~8 ot, 

¥f \Z 1 5-4 0tt«$5o 
[ 0 0 8 0 ] 

^>«»s ftlc%!g%Wi&?zrzib<D&%.m%lc3o% 0 C (0 & % m * a , at * k m s © g 

[ 0 0 8 1 ] 

4 0 0~7 0 0^/^-h/I/O«H©jSS©pr-MJtli*»Wbfe«I^O^SOSI*4s* 

sij^l, s go in at Lt©s»*ai^^ *%i©i)Si?J5i? nfc^n £*m© 
z&MtX'it&tzt. 5 oo~7 ootyy-h;v©iioi(i«t:*^T, aa a 2 ft £ ^ 

C © C t fi , 5 0 0 ~ 7 0 0 t7^-h;K »H(B 5 4 0~ 7 0 0 t/^-h/VO 
JHISfci:, fct>0. 05%, jffH<li'>5(H0. l 
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L L & 5 , 5 0 0 -7 OOty^-F/K dflL<» 5 4 0 ~ 7 0 0 t 7 ^ - h ;l/ 

& £ & ft > 5 0 0 - 6 5 0 t7 ^ - !?$L<li 5 5 0 ~ 6 2 0 t 

J * — Wl/<DlEB€>&ft(c&3o 
[ 0 0 8 2 ] 

to*T, L < *5gHH0ffljStoteJ:tK C I EL L * a* b*lti«LT, 
6 6(iOSftb**IU b* / a* Ottttfcctt** 1 * WTfcEKf **JRK*fcBi^ 10 

[0 0 8 3 ] 

7ASf:0iiftl 0^7AOi^T*fi)Si*Ifflt5. ««£TfcfT*«*J:$fc, ffl 
JSR » * S # "T S o ffl/jitfeSrTifcHLT, iig(2 0~2 5lC)t'2 0»^ffffl?t5o OV^T 

C I E L L * a* b * £ fi > a* RD'b* t±2O0feffi%/TL : a*«H/*<Dfe 

L(+ a * tt#» - a * b * tt*/*©fettl** L (+ b * - 20 

b * lit f ; a * a tf b * <D {I -tf n tc jfi V> m « U - © fe P lc ffi 1 f * . 
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